Background: Evidence suggests there is an association between depressive symptoms and disability.
Introduction
In 2015, 300 million people across the world lived with a depressive disorder 1 . Many more people are somewhere along on a continuum extending between living with some depressive symptoms to having a depressive episode 2 . Depression is the second leading cause of disability worldwide and can have a severe impact on many aspects of a person's life 3 . According to the World Health Organisation, "globally depressive disorders are ranked as the single largest contributor to non-fatal health loss", and number two in high-income countries 1 (p.13) . Furthermore, results from the World Health Surveys show that depression can lead to the greatest decrement in health compared to several chronic diseases, including arthritis and diabetes 4 .
People with disabilities, estimated at 15% of the world's population 5 , are often not explicitly included in mental health research, with the exception of studies on specific impairments or the older population. This is despite the fact that disability has been found to be strongly associated with depression 6 , on account of several factors, including loss of independence, diminishing social support, and biological mechanisms [7] [8] [9] [10] .
Various types of disabilities, such as learning 11 , sensory 12 , and neurodegenerative 13 , have been associated with a higher prevalence of depression or depressive symptoms, compared to the general population. There are indications of a complex bidirectional causal pathway, especially between physical disability and depressive symptoms: depressive symptoms can lead to functional limitations, with people with depression reporting greater problems in carrying out activities of daily living. Physical disability can also lead to the emergence or increase of depressive symptoms 6, [14] [15] [16] . A similar birectional relationship exists between depressive symptoms and pain in people with physical disabilities 17 : increased levels of depressive symptoms can lead to worse pain, and worse pain can lead to more severe depressive symptoms. Yang 18 analysed longitudinal data from the US and found that functional disability is strongly associated with increased depressive symptoms in older people.
A small part of these effects could be mediated by the existence of social support but disability still exerts a strong effect on depressive symptoms. Barry et al. 19 also found a positive association between disability severity and depressive symptoms in older people. Gunn et al. 20 found a positive association between comorbidity and depressive symptoms, so that people with more co-existing chronic conditions have higher probability of experiencing depressive symptoms.
Depressive symptoms range in a continuum; depending on the amount, severity, and frequency of the symptoms, their manifestation ranges from subthreshold depressive disorder to a full-blown depressive episode; in other words, depression will always include depressive symptoms, but depressive symptoms will not always lead to depression 1, 21, 22 . In this article, we use the term depressive symptoms to refer to any point in this continuum, inclusive of both subclinical and clinical depression. With increased interest in preventive approaches to depression 1,4 , it is important to know who is at more risk of experiencing depressive symptoms in order to target that population in prevention strategies.
Most of the research on depressive symptoms and disability to date has focused on older adults 6, 10, 18, 19 and people with physical disabilities 7, 8, 14, 16, 17 . While this research offers valuable information on the relationship between specific impairments or conditions and depressive symptoms, the generalisability of the findings is limited to specific subgroups of disabled people. In this article, we investigate depressive symptoms and disability for adults (people aged 15 and over for Greece-, and 16 and over for the UK) who have disabilities of any nature in Greece and the UK. Our research adds to existing literature by providing evidence into whether people with a disability of any kind are more likely to experience depressive symptoms; it also investigates the factors affecting depressive symptoms for people with disabilities.
Our main aim was to investigate whether people with disabilities in the UK and Greece are more likely to face depressive symptoms compared to people without disabilities. We also looked into the demographic and socioeconomic factors that may affect the expression of depressive symptoms in people with disabilities. Based on previous research [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , the hypothesis of the study was that people with disabilities in Greece and the UK would be more likely to experience depressive symptoms than people without disabilities.
Methodology

Design
We performed secondary analysis of cross-sectional data from the European Health Interview Survey (EHIS) for the UK and Greece. Since the UK opted out from the first EHIS wave (2006-2009), the analysis for both countries relied on the 2014 EHIS, Wave 2. The EHIS is conducted in various European Union countries every five years, with the aim of collecting statistics on health status, access and use of health care, and health determinants of the population, and thus, achieving "a high level of harmonisation of the survey results across countries" 23 
EHIS-UK
Access to the data set was granted by the UK Data Service 25 . The EHIS for the UK targeted individuals aged 16 and over, and included a total of 20,161 observations. Data were collected between April 2013 and September 2014. Households were stratified by a) country (England, Wales, Scotland, and Northern Ireland), b) mode (face-to-face interviews, accounting for 20% of all interviews, and telephone interviews), and c) final wave of the Labour Force Survey (LFS) contact 25 .
The EHIS was administered as a follow-up to the LFS. In England, Wales, and Scotland, people that did not object in their final wave of contact completed the survey. In Northern Ireland, a simple random sample of households on the Land and Property Services Agency property gazetteer, which lists private households, was used 25 .
EHIS-Greece
Access to anonymised microdata was granted by the Department of Statistical Information Provision 26 . The EHIS for Greece targeted individuals aged 15 and over, and included a total of 8,223 observations. Data were collected between October and December 2014, across Greece, through face-to-face interviews administered by trained researchers 27 . The survey utilised multistage and layered sampling. Sampling was performed according to division of surface units, based at the final stage on the number of households according to the 2011 Census 26 .
Variables and data analysis
In this article we use the terms people with disabilities and disabled people to refer to people who have a long-standing (more than 6 months) health condition or impairment, of any nature, and experience activity limitations. Since the EHIS does not include a variable on disability, two variables from the data set were merged into a new variable, guided by previous research using the same database 28, 29 . The first variable (HS2) was "Long-standing health problem: Suffer from any illness or health problem of a duration of at least six months", with answers no/yes. The second variable (HS3) was "General activity limitation: Limitation in activities people usually do because of health problems for at least the past six months", with the possible answers being 'severely limited', 'limited but not severely', and 'not limited at all'. Thus, the new, binary variable 'disability' included two answers: 'no disability', and 'with disability' (people who answered 'yes' to HS2, and 'limited but not severely' and 'severely limited' to HS3). According to this categorisation, the total number of observations for the variable 'disability' for the UK is 15,508, while for Greece is 6,385.
Due to case-deletion (default in STATA), our observations in the logistic regression for the UK are 13,183, and for Greece 6,074. We did not impute the missing values, since our sample was still large enough, so that statistical power was considered sufficiently high. Case-deletion also did not introduce bias either, since in our case the missing values occurred only in the outcome variables 30 .
Regarding depressive symptoms, the EHIS survey includes eight questions, which correspond to the three main symptoms (1, 2, and 4 in the list below) and five of the other most common symptoms for a mild, moderate, or major depressive episode, as defined in the ICD-10 Classification of Mental and Behavioural We used principal-component factor (PCF) analysis, in order to develop a scale where one concept (i.e., depressive symptoms) is identified to represent the core of a set of items (our eight questions). For both countries, all items loaded on only one factor, called depressive symptoms. For the UK, the eigenvalue of the factor was 3.03, explaining 38% of the variance in the set of eight items. For Greece, the eigenvalue of the factor was 3.71 explaining 46.4% of the variance in the set of the eight items. The scale reliability coefficient for the UK was Cronbach a=0.77 (acceptable internal consistency), while for Greece it was Cronbach a=0.83 (good internal consistency). Table 1 shows factor loadings; since all items have a loading of higher than 0.4 on a single factor, they are considered a good indicator of that factor.
Place Table 1 England / Wales / Scotland / Northern Ireland (for the UK), and Northern Greece / Central Greece / Attiki (county where the capital, Athens, is located) / Aegean Islands, Crete (for Greece); e) employment: employed / unemployed / inactive; f) education: pre-primary and primary / secondary / tertiary (for the UK, it is preprimary and secondary / tertiary, short / tertiary); g) nationality: British / foreigner, and Greek / foreigner; h) health self-assessment: bad / average / good; i) income quintiles: net monthly equivalised household income; j) disability: no disability / with disability; k) number of close people to count on in case of serious personal problems: none / 1+; and l; degree of concern shown by other people in what the person is doing: no concern / concern. The last two variables (k and l) are an indication of the social support that people may have in their life, which has been shown to have a significant relationship with depressive symptoms 32 .
We used STATA/MP Version 14.2 to carry out logistic regressionswith our outcome variable, depressive symptoms, being a binary variable measuring the presence or absence of depressive symptomsin order to investigate differences in depressive symptoms between people with and without disabilities. Table 2 summarises the characteristics of the study samples regarding people with and without disabilities in the UK and Greece. There were statistically significant differences for almost all variables between people with and without disabilities.
Results
Place Table 2 Next, we carried out logistic regressions. No collinearity distorted the results, since the mean variance inflation factor-VIF was 1.98 for the UK data, and 2.16 for Greece. The results of the logistic regressions confirmed our hypothesis that people with disabilities in the UK and Greece are more likely to face depressive symptoms than people without disabilities. More specifically, in the UK, people with disabilities were 2.8 times more likely to experience depressive symptoms compared to people without disabilities (fully-adjusted odds ratio 2.77; p < 0.001, 95% C.I.: 2.51-3.05). In Greece, people with disabilities were 2.2 times more likely to experience depressive symptoms compared to people without disabilities (fully-adjusted odds ratio 2.24; p < 0.001, 95% C.I.: 1.90-2.64). Table 3 presents the results of the logistic regressions showing the factors affecting depressive symptoms for disabled people in the UK and Greece (fullyadjusted odds ratios).
Place Table 3 
about here
The results of the logistic regressions in Table 3 show that for both countries women with disabilities are more likely to experience depressive symptoms than men with disabilities (1.5 more likely for British women and 1.2 times more likely for Greek women). Regarding age, disabled people over the age of 60 in the UK were 1.7 times less likely to experience depressive symptoms compared to disabled people aged 16-29. The same pattern was not observed in Greece, since older disabled people were more than twice more likely to experience depressive symptoms compared to younger people. For the UK, married disabled people were about 1.4 times less likely to experience depressive symptoms compared to single disabled people. Regarding geographical regions, people with disabilities living in Northern Ireland were 1.7 times more likely to experience depressive symptoms compared to people from England; in Greece, people with disabilities living in Attiki county (where the capital, Athens, is located) were 1.3 times more likely to experience such symptoms compared with people from Northern Greece.
In both countries, people with disabilities who gave an 'average' score to their health were twice less likely to experience depressive symptoms, while people who self-assessed their health as 'good' were five times (for the UK) and 4.5 times (for Greece) less likely to do so, compared to disabled people who gave a 'bad' score to their health. Only for Greece, social supportin the form of concern shown by other people in what the person is doingwas statistically significant, with disabled people who felt that other people showed concern for them being 2.6 times less likely to experience depressive symptoms. For both countries, 'nationality', 'income', and 'number of close people' did not show a statistical significant relationship with depressive symptoms.
Discussion
Our findings show that in both countries adults with disabilities of any nature were more likely to experience depressive symptoms compared to people without disabilities. While evidence shows a strong connection between depressive symptoms and disability for older adults 19 , our findings show that older, disabled people in the UK were less likely to have depressive symptoms than younger people. This might be due to the existence of a comprehensive, yet changing, welfare system 33 . In the case of Greece, older, disabled people were twice more likely to experience depressive symptoms; this may be due to the economic crisis and austerity measures that the country has implemented, which have led to an increase in unemployment and insecurity, and a decrease in pensions 34, 35 , and which have affected access to health care for disabled people 36 .
Our results also confirm existing evidence regarding gender disparities in depressive symptoms 36 , with women with disabilities being more likely to experience depressive symptoms compared to men with disabilities. Only in the UK, married disabled people were less likely to experience depressive symptoms compared to single, disabled people. On the other hand, only in Greece, social support, i.e., degree of concern shown by other people, was negatively associated with the existence of depressive symptoms. This finding is consistent with evidence suggesting that social support is associated with lower levels of depressive symptoms in people with physical disabilities 32 .
Unemployment and being inactive were positively associated with depressive symptoms only for Greece, with unemployed and inactive disabled people being more likely to experience depressive symptoms compared to their employed peers. In the UK, the effect of unemployment was not statistically significant. We hypothesise that this finding may be due to differences in the benefits structure in the two countries, with unemployed people in Greece suffering from the added effects of the ongoing financial crisis, which has resulted in deep cuts in the social welfare. These cuts have had a considerable impact on the social protection system 34 , leaving many people with limited support to respond to health risks.
Overall, the study's findings point to an important issue that often remains hidden in mental health literature: adult people of any age with disabilities of any nature have higher probabilities of reporting depressive symptoms. Taking into consideration population ageing and that depressive symptoms in older people lead to increased burden of disability, this is a call for action to avoid a public health crisis in the near future. Depressive symptoms have been found to have adverse effects on health even when they do not reach the threshold for full-blown depression 2, 19 .
Furthermore, depressive symptoms can act as a predictor of cognitive decline 37 . The existing, limited research that focuses on access to mental health services for people with disabilities in general shows that this population has higher unmet needs. Recent studies show that people with disabilities in the UK are over four times more likely to report higher unmet mental health care needs compared to people without disabilities 29 , and in Greece 2.6 times more likely 28 .
This fact is especially worrying when we take into account the impact of funding cuts on mental health care services in the health and social sector in several countries. For example, various studies concur that the incidence of mental illness in Greece has increased since 2008, when the ongoing financial crisis began 35, 38 . Severe cuts in funding for mental health care services pose an extra threat to the mental health of the population 39, 40 . Although Greece and the UK have universal health coverage and national health services, both countries are undergoing austerity-driven reforms in the health and social sectors, including disability benefits and pensions.
Almost 600,000 people (5.7% of the population) in Greece live with a depressive disorder, accounting for 9.1% of total years lived with disability (YLD) 1 . In the UK, the figure is almost 2,700,000 (4.5% of the population), accounting for 6.8% of YLD 1 .
Mental health care services across the UK have also been found to be underfunded, leading to unmet needs and long waits 41 . This situation affects disproportionately some areas of the country, such as Northern Ireland, a region that shows higher incidence of mental illness, combined with poorer funding, than elsewhere in the UK 41 . Our results support this fact, demonstrating that people with disabilities living in Northern Ireland are 1.6 times more likely to experience depressive symptoms compared to people from England.
In order to address the higher probability of depressive symptoms in adult people with disabilities, two main strategies ought to be implemented: a) Policies to address the socioeconomic disparities between people with and without disabilities; and b) Policies to facilitate equitable access to appropriate mental health care.
Furthermore, as pain interference and social support are significant predictors of depressive symptoms in people with disabilities 42 , it is important to incorporate pain management strategies in depression prevention and intervention programmes, as well as to reduce social isolation and loneliness by enhancing the development of social networks and social skills of people with disabilities 43 .
The strengths of the study are that it includes a nationally-representative sample and that it explores the effect of several factors on the expression of depressive symptoms in people with disabilities. Furthermore, unlike most previous research that focussed on depressive symptoms of older disabled people or people with physical disability, this study focused on adults that have any type of disability.
One of the limitations of the study is the way disability was defined. In the absence of a question about disability, we combined two questions into one, guided by previous research utilising the EHIS database 28, 29 . Both of the questions we used were impairment-, health-, or function-focused, which has implications for the study sample, which may be more skewed toward people with chronic illness. Also, in this study, due to the nature of the available data, we could not differentiate between different disability types. Another limitation is that we cannot make any causal inferences as to the reasons for the observed higher probability of depressive symptoms for people with disabilities due to the cross-sectional nature of the data.
Furthermore, the EHIS relies on self-reporting information on mental health, leaving
the instrument open to response bias. In this study, we did not differentiate between sub-threshold and full-blown depressive episodes and refer only to depressive symptoms, because we wanted to gain an overall picture of the experience of symptoms of any severity by disabled people.
The findings have several implications for practice and policy. From prevention and information campaigns, to service provision and accessibility, people with disabilities need to be considered in all stages of mental health care. Especially groups of disabled people who may be more likely to experience depressive symptoms, such as women, single, or unemployed people, need to be able to access health care, though outreach campaigns.
Further research is needed to explore experience of depressive symptoms by type of disability, and also differentiate symptoms by severity. This would give important information on the relationship between disability and depressive symptoms, and could be used by policy makers to target specific groups. Furthermore, it is important to explore the impact of changes in mental health care on the accessibility and use of these services by people with disabilities.
Conclusions
The aim of the study was to investigate whether people with disabilities in the UK and Greece are more likely to experience depressive symptoms, compared to people without disabilities. It also examined the demographic and socioeconomic factors affecting depressive symptoms of people with disabilities. Our findings show that the population of disabled people in both countries are more likely to face depressive symptoms than people without disabilities. Concerning people with disabilities, women, older people (in Greece), unemployed and inactive people (in Greece), and better-educated people (in the UK) were more likely to experience depressive symptoms; married people (in Greece), older people (in the UK), people who assessed their health as 'average' or 'good', and people who enjoyed social support (in Greece) were less likely to face depressive symptoms.
Overall, people with disabilities may have higher mental health needs due to depressive symptoms (of any severity, ranging from sub-threshold to full-blown depressive episodes). Given the severe and well-documented impact of depression on population health 1,3 , it is urgent to attend to the increased prevalence of depressive symptoms in people with disabilities. As Prince et al. 44 argue, there can be no health without mental health. It is imperative that the mental health care needs of disabled people become a policy priority. Strength of association (Cramer's V) V = -0.0322 V = -0.0296
Concern
No concern (n=248 / Strength of association (Cramer's V) V = -0.0446 V = -0.0305 § For the UK, the first age group is 16-24 § § For Greece, civil statuses are divided into single / married / widowed, divorced § § § For the UK, education level is divided into pre-primary and secondary / tertiary, short / tertiary Concern (no concern as reference) Prob > chi2 0.0000 0.0000 + Adjusted for all the variables presented in Table 2 § For the UK, the first age group is 16-24 § § For Greece, civil statuses are divided into single / married / widowed, divorced § § § For the UK, education level is divided into pre-primary and secondary / tertiary, short / tertiary * p < 0.05, ** p < 0.01, *** p < 0.001
